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. The Effpct of Nofse in an Open Space School /

on Reading Comprehension

Carol S, Weinstein
Nefl D. Weinstein

Rutgers University

Open space schools constitute the first major architectural departure
frem the tr;dltlbml 'ggg-erm buflding in one hundred years. They-are often
hailed as-triumphs of design, halimarks of our en!ightened views of the
learning process, and more economical as well. Yet to some parents, schoel
busrd members, even professional cduca;ors, open space scgool means chaos
and distraction. In more th.n one community, parental response has been
vehemently negative and antagonfistic, teschers and administrators have
dencunced their facilities as "unworkable,” and walls have been erected as
quickly as possible to alleviate "intolerable situations."

At the heart of the criticism is the fssue of noise. Attitude surveys
of teachers ard students working fn open space schools repeatedly npo;‘f that
excessive noise is one of the worst problems they encounter (Broward Ceunty
Schoo! Board, 1972; Fltzpat;'lck & Angus, 1975; Pritchard & Moodie, 19713 Roper &
Nolan, 19763 Spigel, 197h). Implicit in thl; ~omplaint is the assumption that
noise leads to distraction and poorer mdal/c performance. Yet there is
spparently ne experimental study of open space schools which has attempted to
test this assumption. _ \

Unfortunately, the WoFé general 1iterature on nofse and intellectual
perfermance 15 also of littlo help. Research dating back as far as sixty years
(Morgan, 1917) has produced fnconclusive and often contradictory results (see
Kryter, 1970). Furthermore, in an attoﬁpt to detect an sffect, investigstors

have often reserted to highly structured, artificial, laboratory situstions where
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subjects perform under nofses so intense as to be of doubtful relevance to
- educational sottans. Slater (1968) is one of the few"investlgators to exanine
the effect of realistic school nofse on students working on a relevant task.

-

She capaﬂ‘;d seventh graders! performance on a reading and— writing assignment
ifn quiet, {n an average classroom situation, and with loud-but belldvabte
background noises. Data anilysls revealed no noise effects, efther detrimental
or facilitating, on speed or accuracy of performance.

On the other hand, Bronzaft and McCarthyo(1975) observed detrimental long-
term effects of noisé from an elevated. train on the reading performance of
stt;dents in a nearby etementary school. They suggest that two medfating varfables
may be responsible for this finding--loss of fnstructional time due to the
interruptions from passing trafins and the child's tendency to block out the
relevant as well as the irrelevant sounds in a noisy enviromment. Both of these
possibilities are supported by other research. Kyzar (1977) found that more
than twice as much teaching time was lost fn classrooms on the heavy traffic
side of a school than on the opposite side. Cohen, Glass, and Singer (1973)
dg-onstratéd signi flcan‘t co;-relatl ons between noisiness of a child’s home
enviromeent and performance on an audftory di scriwination test and between
auditory discrimination and reading test scores. fhey concluded'that repeated
noise exposure leads fndividuals to filter out disturbing soundss in the orocess,
speech relevant sounds Mmay also be scresned out, subsequently affecting reading
achievement.

The purpose of the present s\tudy was to determine whether the reading
performance of students in an open space school s adversely affected by naturally
eccurring background nofse conditions. The experiment wes designed to maximize
control over extraneous varfables and te minimfze any disruptici of the normal_—

school routfne.




Method

PR

Setting

The study was conducted in an upper-middie class suburban elementary

school constructed in 1972, : Approxima ely 345 students in grades one through

ﬂve occupy one large carpeted room (14,859 sq. ft. ). Each grade level works
vlthln a designated area, further subdivided into individual classrooms. All
bomdarles are defined by movable chalkboards, book cues, and storage cabinets.
The teachers on each grade level work together as a team. Although each
teacher has a ‘*ome roow'' group, students within the grade level regroup for
various subjects. The school is well-organized and -fmctlons smoothly.
Subjects

The subjects were 60 fourth graders (28 boys, 32 girls) assigned to
three equ;l—siz. home room classes. Each class contained students classif_ied as
low, average, and hi gh-ability readers by their teachers. Thege designations
generally reflected prior classification by the teachers. Ho;ever, in order to
achieve nearly equal numbers of the three ability groups, a few "“borderl ine"
subjects were re-classified For the purposes of the study. (Eighteen
students were designated low-ability, 22 average-abi lity, and 20 high-ability.)
With the exception of a fow-tnmfgr students, the children had attended this
schoo! since kindergarten.
Reading Materials

In an effort to construct a reading task that wes pedagogically ae:ningful
and consi stu;t with the students'! normal school work, questions were choses. from

materfals already owned by the school (Specific Skill Series, i fficulty L,v;|, B-F,

- Barnell Loft, Ltd., 1976). Two types of items were used--those in which students

. had to select the main idea of a paragraph from four choices, and those in

vhich they had to use context clues to determine which of four words had been

om{tted from a sentence. Questions of each type were randomly selected irom the
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skill booklets and then randomly dfvided to form six tests of equal difficulty
for each ability group (f.e. 18 tests in all), '
A typical test contained 20 questions of each type, in alternating order, and
spanned several difficulty levels. The c;'ofce of {tems was intended to produce
" an error rate of approximately 25%.
Procedure )
Since a major goal of the study was to investigate the effect of naturally A
occurring background nofse, the experimenters met with the three.fourth-grade
teachers early {n the school year to find out which time periods during the dayt
were normally quiet and which were nofsy. Nofse ngsure-e;ns taken on several
occasfons during the succeeding weeks verf fied the teachers' subjective judgments.
Testing sessions in both the morning and the afternoon were then planned to
coincide with the nofsfest and quietest times of the day.
K A pre-test session, using trial versions of the materials, was conducted
to familfarize students with the tasks and to determine the di fficulty levels to
be used ‘n the final tests. The actual .study was carried out over a three-week
period. Each home roon' group participated two times a week, once in noise and
once in quiet. Treatments (combinatfons of noise or quiet with time of day)
were assigned to classes in different sequences to control for learning and for
pessible differunces in performance during the morning and the afternoon. ‘
During the quiet testing sessfons, all three groups worked on the tasks
- simultaneously to minimize background noise. During the nofse sessions, only
one home room class participated at a time, while tho' other two classes continued
with their regular-schoo! work. In gensral, only one testirg usslfon was
conducted per day.
Each student worked on all six reading tasks constructed for his/her ability

group, Nl'tMn sach group, tests were assigned to students
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according to a Latin Square desic~, so that all tests were in use during each

R . »

testing period.

In order to make all aspects of the investigation as 7m‘tural- as possible,
the tasks were aduinistered by the teachers, who introduced them 3s part of the
normal class work without any indication to the students that this was an -
experimental situation. Students were given 20 minutes to u_ork on the tasks.

If they finished early, the teacher collected their papers and noted the time
of completion on the top sheet.
Nofse Measurements ‘ '

Nof se measurements were taken at 15 second intervals during all experimencal
periods. An inve}tigator held.an {nconspicuous sound level meter as he or’she
‘walked casually along the inside edge of the participating group’s fnstiuctions!
area. Measurements were started before the tasks were distributed and continued )
for a few minutes afterwards so as not to arouse suspicion.

| Reslts

The median sound level readings for the three quiet-and three noisy
experimmntal sessions for each c‘lass are presented in Table 1.- A clear \
separation between the two conditions was achieved, with nofse periods being
an average of 13 decibels higher than quiet periods. During quiet periods, the
sound produced when a student turned a page of the mdin§ task was clearly ‘
discernible; the noisy periods were characterized by teaciaer\u unsatisfactorily
u}hy.“ Another way of conveying the di 'ffennce between these sounc levels is .
in terms of standard figures for speech { ntelligfblllty. (u. s. Envll;o.msntal
JProtection Agency, 1974). At 47 dbA, satisfactory conversatior (normal voice,
95% comprehension) is maintained over distances of up to nine meters; at 60 dbA
satisfactory con'voruglon fs limited to distances.less than two moters.

Measures of reading performance for each ability group in quiet and nofse

are shown in Table 2. The data show that "the tests did present an equivailent

J
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degree of challenge to the different abflity groups, producing an error rate

close to the goal of '25%., It also appears from this table that nefther accuracy

_ nor .speed were appreciably affected by the difference in conditions. ¢

The data were examined statisty :ally by ‘an analysis of varfance with a
general linear mode! (Barr, Goodnight, Sall, & Helwig, 1976) used to calculate
appropriate sums of squares. The variables abl\ifl:y group, pupfl, test, teacher,
wook, time (morning vs. afternoon), and conditfon (nofse vs. quiet) and the
interactions 'ablllty group X teacher, test X teacher, time X condition, a.b.llity
group X condition, ability group X tlne,‘and ability group X time X cﬁndltion
were entered explicitly into the mods! (115 df). The remaining interactions

vere pooled to form'an appropriate error term (216 df). Using this model,

" the effect of nofse on speed and on the error rates for -both main fdea and

context questions was examined. The only condition effect to approach
significance was the influence of nofse on speed, F(1, 215) = 2,93, p< .09.~

During noise sessions students worked six percent more siowly. There were no

’ slgnlflémt condition by ability group {nteractions. Conclusions were unchanged

vhen calculations were repeated using as the dependent varfable the proportion

of correct answers in the entire test rather than the propor:t{on of correct

answers in the materfal actually a_ttupted.' ‘ 3
Discussion

Despite the widespread concern over excessive noise in open space schools,

tln present study detected no adverse.effect ormperformance, with the exception

. of a tendency to work mere slouly fn nofse. This was true even though students

were *am.n that they were partlclpotlng in an experiment, and presumably, were
not trying to suppress any negative reactions to the noise, such as distraction
and frritability. It appears that studeénts-are far better at ignoring background
nofse than is usually assumed. However, a caveat s in order. The present

8 . L
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study was conducted in a smoothly functioning school, with a generally motivated ) |

— student Wy. The results are not nacessarily generalizable to other schools
3 .
vhere noise levels are more extreme and the students are less academically

orfented. . ’ ' . 2

— S

Furthermore, comparison of t.e nofse meastrements gathered in this " ' B

- interfere with cmmicatjbn, even when performance is unfmpaired.’ This issue ’

t

, i
. ‘lmstiéatlon with the speech ‘lntelligibﬂi‘ty data suggests that noise may - I

should certainly receive attention in future research. In additfon, studies

must be conducted‘ln\uny differ-2t types of open space schools, systcmatjécally

_varying nofse levels and types of tasks. In the meantime, the pies.it

%

investigation should help to alleviate at least some of the concern that pupils

in open space are.unable to concentrate as well as they might in quieter conditions.
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. - Table .1
" Median Sound Levels (&PA) During Experimental Sessions
. o 4
Condition and Week* '
Class i .
Noise - s Quiet
- 1 2 3 T2 3 -
] o 62 & 7wy
-2 - 56 66 58 L7 48 49
3 55 60 61 T4 46 .48
’




. ' ™ N
. ) o
(
. ' D)
-w - )
°<‘,/ < ) ~ . ‘
4 ‘ '
- % / B
- \ ; ~ A )
4 Table 2 ’ . “
.o Vs
i " Reading Performance of Different Abf 14 ty Groups dn_. -~ M’_
N . ; . ,
) ' Noisy and Quiet -Conditions . g T
[ Ty °
) -~ ° . : — .
4 ' X - ]
- - . -t - ,... " ‘}4:-
) ) ‘ ) .Performa..ce Measure - ) |
Ability Group ) o J X . v , .
- ‘Error rate on: Error rate on " Speed( .
. majn idea ., context (qisestions/ 7]
questions - questions_ . minuts) - &
- &urong)" ) wrong)” NN N
7 Quiet - Noise Qyiet Noise Quiet ~MNoise
, - L 3
- R ~ © L
. . - n-. P o . i . .
- m“" 2'02 2'3‘) o '5.9‘ °. '9.3 " - 2.0“ - 2.58 . °
1 . R . - - .- . ~ >
High 22,7 22,9 v 26,3 .2 -.3.03 2.82
.- . . me U
- . O
3 ) .. hdl
- . . - - ‘ ) ‘) ‘ - ‘v P
& . St 4% . $ o .
. Error rates ré¥er only to questions actually completed. - ’ "
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